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FindingPriorsthat are expressive enough

to be used in a wide range of tasks
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Prior 1:Natural movements
are driven by minimal
Intervention control principles

Prior 2. Actions often relate to
objects, tools or body landmarks

Prior 3: Diverse data in robotics
lie on structured manifolds




Learning minimal intervention controllers

T Track path! Use low control commands!
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Learning minimal intervention controllers

LA
s Analytical solution to generate Lransition and
movements by following nmimal (HSMM)

Intervention control principle

Stepwise referenceath given by:
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Application:  Editing movements with variations

Interactive editing of stochastic targets

7 / . User interface to edit and

: : generatenaturaland dynamic
motions by considering

\ = : variation and coordination

Compliant controller to retrieve
safe and humaihike motions
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Application:  Assistive dressing |DRESS

Assistive interac tive robotic
system for support in dressing

SNSF, CHKERA (2012018
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Application:  Minimally invasive surgery
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Application : Minimally Invasive surgery
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Prior 2. Actions often relate to
objects, tools or body landmarks

Prior 3: Diverse data in robotics
lie on structured manifolds
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Regression with a
context variablec:
ALearning of P(c, x)
ARetrieval with P(x|c)

Conditioning -based approach

Demonstrations Reproduction attempts
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" Generic approach, but
limited generalization capability



Control in  multiple coordinate systems
Track path INn coordinate system |
mm > >
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st. @y = Ax; + Bu,

2~ + [l

Use low control commands!




Control in  multiple coordinate systems
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In many robotics problems,
, the parameters describing
o 0 the task or situation can be
Interpreted as coordinate
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Control in  multiple coordinate systems

T P

mn 323 el g + el
t=1 j=1

= Learning of a controller
(instead of learning a trajectory)
that adapts to new situations
while regulatingthe gains
according to the precision and
coordinationrequiredby the task
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Control in  multiple coordinate systems

T P

mn 323 el g + el
t=1 j=1

& Retrieval of control commands
In the form of trajectory distributions,
facilitating exploration and adaptation

(in either control or state space)
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Application:  Shared control
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